Introduction
A ccording to the Center for Disease Control (CDC), occupational exposure to blood and body fluids is defined as a percutaneous injury (e.g., a needlestick or cut with a sharp object) or a contact of mucous membrane or nonintact skin, for example, exposed skin that is chapped, abraded, or flicted with dermatitis with blood, tissue, or other body fluids that are potentially infectious. [1] The exposure to such pathogens affects almost 385,000 health-care workers (HCW) annually. [2] The risk of these occupational incidents is due to the risk of transmission of infectious agents carried by the blood such as:
• Patient's fear due to the risk of stigmatization or even the refusal of care by the practitioner • The patient may have the status of a healthy virus carrier, disregarding his/her true serological status • The first incubation phases by some viruses (HIV, HBV, HCV) are not necessarily accompanied by clinical symptoms.
The clinical rules consider any patient as having a positive serology until proven otherwise. This is due to the worrying epidemiology of hepatitis and HIV infection worldwide. The typical example of HCV seroepidemiology makes the situation even more dramatic. According to the World Health Organization (WHO), Africa and the Eastern Mediterranean would have about 53.2 million HCV-seropositive individuals compared with 116.5 million in the rest of the world, including 22 millions in Europe and North America. [3] In Middle East and North Africa Region, the viraemic prevalence of hepatitis C was estimated between 0.2% (Iran) and 6.3% (Egypt). [4] In Morocco, this prevalence is estimated at 0.8%. [4] This country is transformed from a transit country of sub-Saharan immigrants and those from conflict zones in Middle East to a destination country. This brings social changes that could have an effective impact on the local public health since the prevalence of HIV, HCV, and HBV infections in the sub-Saharan region is increasing. Those immigrants, from endemic countries, cumulate risk factors for several viral infections, [5] and they are actually among patients consulting at the dental teaching hospital as much as the other health-care centers.
In this particular epidemiological context, numerous surveys on occupational blood exposure accidents (OBEA) have been conducted among different categories of health professionals: surgeons, nurses, and medical students. [6] [7] [8] However, few studies have focused on this issue among dental students on the African and Mediterranean scale. Our survey would be the first study to assess the knowledge and the history of dental students regarding blood exposure accidents at the end of the whole dental training program. Those students are particularly vulnerable to occupational infections due to the typical clinical practice and the instrumentation used in dental training. The aim of this study is to help dental students to be aware of the professional risk of the blood exposure accident (management of infections risk), to remind them of the basic emergency practices, to emphasize reporting such injuries to the related authorities, and to give a clear vision on axis to be reinforced at the pedagogical level. Similarly, this work could serve as a baseline for the development of recommendations for good practice, adapted to the local and regional context, regarding OBEA in dental students community.
Materials and Methods

study pOpulatiOn
This survey was carried out in July 2015 among dental students in training at the dental teaching hospital in Rabat.
the inclusiOn criteria included • Dental students, continuing their studies at the Faculty of Dental Medicine in Rabat (The Mohammed V University in Rabat), enrolled in the 5 th year, performing their clinical training at the related dental teaching hospital (CCTD), which belongs to the Ibn Sina Hospital Center. Such students completed their undergraduate training curriculum in July 2015, the end of the current academic year. 117 students were eligible for our study. In this work, we have only included dental students at the end of the dental clinical training to have a global vision on their knowledge and experiences concerning OBEA during undergraduate dental studies.
stages Of the research
st
Step: Ethics This study respects the standards of the Helsinki Declaration governing ethical principles in the medical research on human beings. Thus, the Ethics Committee for Biomedical Research, of Mohammed V University in Rabat, has approved the study protocol (IORG0006594).
nd
Step A self-administered questionnaire was provided to the individuals (from July 20, 2015 to July 31, 2015) . Before answering the form, the students signed an Informed Consent Form. We have defined as a reference attitude, to occupational blood exposure, the application of three basic measures:
• The majority of the students have reported that they wear gloves for any consultation (98.8%), as well as protective masks (80.7%). However, before wearing such protective tools, 47% of them wash their hands systematically. Similarly, the systematic protection of wounds, when wearing gloves, is undertaken by 56.6% of responding students. The use of protective eyewear is occasional among 77.1% of the respondents.
We also asked participants about the interest of the history assessment of the patients' general health. All respondents reported that they assessed this condition before starting the treatment, of which 80.7% contacted the responsible physician in case of general pathology.
The use of cutting instruments is quite common in dental practice. Thus, 90.4% of the surveyed students have been recapping needles when using anesthesia syringes, and 97.6% of the participants throw the contaminated sharp instruments into a container. Table 2 summarizes students' responses to preventive measures questions.
student knOwledge and practices abOut OccupatiOnal blOOd expOsure accidents
Although almost all the surveyed students state that they knew what is an OBEA, half of them said they had not received any training in this topic.
In terms of the transmission risk of some bloodborne pathogens, 95.2% of respondents recognized the risk of HIV transmission, compared to 65.1% who considered OBEA as a risk factor for HCV transmission. Other questions deal directly with students' practices in terms of emergency measures undertaken in relation to OBEA. About 71.9% of respondents have reported that they are aware of these measures and 64% applied them [ Table 3 ]. The knowledge level concerning these measures, among the targeted participants having detailed it (37 students), is considered relatively good [ Table 4 ].
Reporting OBEA to the related authorities is part of the emergency measures taken by 40% of the victims of such incidents (rate deducted from their open answers to this question). The administrative deadline to report OBEA (24 h) is known to 62.7% of the individuals. However, the majority of the respondents (80.2%) are not aware of the existence of a work injury form, and 95.1% of them do not know any occupational medicine specialist. The same percentage describes the respondents' awareness to the serological follow-up after an OBEA. Nearly, 23.2% of the individuals have reported that they are aware of the antiretroviral chemoprophylaxis. Finally, most of the participants (86.7%) feel the need for an additional education in terms of OBEA [ Table 3 ].
OccupatiOnal blOOd expOsure accident circumstances
Thirty-five students have experienced OBEA (42.7%) once to three times. The most common cause was needle recapping (41.7%), disassembling (19.4%), and cleaning (16.7%) contaminated instruments, respectively. Most incidents occurred in oral surgery department (51%), conservative dentistry (17%), and the periodontology department (10.6%) as well. Two There is no significant statistical difference between the exposed and nonexposed students in our cohort regarding prior knowledge about OBEA (ρ = 0.20), prior avoiding needle recapping (ρ = 1), and sex (ρ = 0.24) [ Table 5 ].
Discussion
The frequency of OBEA among dental students in our cohort is relatively high (42.7%). This finding seems to be similar to other studies [ Table 6 ]. [9] [10] [11] [12] Thus, in the Mediterranean context, Gatto et al. report a prevalence of 40% in an Italian population. [12] This prevalence is 86.9% among senior students in Egypt. [13] Similarly, one-third of the surveyed students had experienced an OBEA in two Chinese dental schools. [15] Furthermore, Pavithran et al. reported a fluctuating prevalence among postgraduate dental students in an Indian establishment (between 14.3% and 42.9%). [16] This observation supports the hypothesis that the frequent use of sharp and rotary instruments in dental practice, the lack of experience of dental students, and the incomplete knowledge could lead to serious occupational hazards. In our sample, more factors could explain the prevalence of OBEA. The significant rate of student absenteeism for theoretical teaching may limit its effectiveness despite the valuable efforts made by the administrative and the teaching staff to encourage the attendance to such courses (which is optional). Furthermore, the dental trainee student, having the concern to practice the maximum, finds himself/herself more stressed to accomplish the operative procedures on time. This stress in dental student community is widely discussed in the literature [17] [18] [19] and may explain, in part, the prevalence of OBEA in our population. This stress could increase over the grades of dental studies to reach its peak in the 5 th year, [20, 21] which is the subject of our survey.
In the present study, compliance with some precautions seems to be good: wearing gloves (98.8%) and protective masks (80.7%). This was particularly similar to the studies conducted by Ramich, [22] and Westall. [23] However, the use of protective eyewear in the current survey (between 7.2% and 77.1%) remains to be systematized. Despite the fact that the compliance with the use of universal precautions is well grounded, [24] only 52%-62% of dentists used appropriate tools to protect themselves. [25] The unclear view, regular fog, and light reflection could explain the irregular use of such equipment.
In the current study, needle recapping was widely practised (90.4%). This high-risk practice was therefore the main cause of OBEA in our population (41.7%).
Other studies show a lower prevalence of such practice. In Asia, Shaghaghian et al. and Bhattarai et al. reported a prevalence of 19%. [9, 26] However, the students in Brazil seem to have the lowest prevalence of needle recapping in the literature (3.5%). [14] The used technique in such recapping was not questioned in our survey. Other studies discussed many options to recap needles in their samples. Using both hands was the main technique used by HCW in Muralidhar et al. [27] and Rais and Jamil [28] populations. This wrong technique could be widely used among students. The one-handed technique (scoop technique), which is more safe, was mostly used (69%) in Pavithran et al.'s [16] sample. Some authors recommend to dental students to never recap a needle. [9, 26] This can be understood to protect trainees who are still underexperienced. However, it is during the clinical education that the student should learn the good and safe gestures in the high-risk situations. Avoidance is not the best solution. If the student does not recap the used needles, it is up to the nurses to do, in which case we only shift the risk from the student to the nurse. These care providers have the same right to protect themselves against occupational hazards. The WHO confirms that the scoop technique is a quite secure gesture and therefore can be practised by all the HCW, [29] even if prohibited by National Institute of Occupational Safety and Health (NIOSH, CDC) since 90s. [30] More reasons could explain the prevalence of OBEA in our population. The practice of incision during oral surgery leads to 8.3% of OBEA, while dismantling and cleaning soiled instruments lead to 19.4% and 16.7% of OBEA, respectively. This was too frequent in comparison to the study conducted by Bhattarai et al. [26] (8%) and Gatto et al. [12] (0.05%). No accident was reported by suture needles in the present study, while 27.8% sustained injury by these needles in Bhattarai et al. ' s [26] sample and 28% in Morinaga [31] population over 10 years. Other probable causes were not investigated in our survey, such as the practice of injection, using elevator during dental extraction and while taking impressions.
Most incidents have occurred in the oral surgery department (51%) [ Table 3 ]. This proportion is 39 .8% and 16%, respectively. [9, 11] The nature of the operative procedure performed in this clinical department in addition to the instrumentation used may explain such results. Moreover, the absence of OBEA in the emergency unit and orthodontics departments is due to the fact that trainee students do not take the patients in charge. Conversely, oral surgery, conservative dentistry, and periodontology departments have the most common charge of patients assigned to the students. Moreover, the significant prevalence of OBEA in this department compared with other studies can also be explained by the inadequate number of supervisors compared to the student number per group. The permanent accompaniment of the trainee during surgery, even minor, could reduce such prevalence. Accompaniment and working in a close cooperation with the student are to be preferred to an authoritarian framework which can become a stress source. [32, 33] This can influence the proper coordination of clinical gestures and end with an easily preventable accidents. Oral surgery remains at risk not only for trainee students but also for experienced practitioners.
In the present study, no case of occupational transmission of infections was reported, while many studies have reported cases of occupational transmission of HIV, HBV, and HCV. In 1998, 13 cases of HIV infections were confirmed in France among health professionals. [34] In the Netherlands, 10-20 cases of HBV infection are allocated annually to OBEA among health workers. [35] In the United States, Shah et al. have highlighted such infections among dental professionals in Washington: 3 cases of HIV infection, 6 cases of HBV, and 3 HCV seroconversion. [36] In our knowledge, no study has focused on this kind of contamination among dental students. It may be due to the lack of centralized archiving of these incidents. This reflects the interest of reporting OBEA to the related authorities. In the current survey, only 40% of OBEA victims have reported these accidents. This is almost similar with a study conducted by Jain [37] but still insufficient compared to other studies. [9, 11, 36] Such reporting prevalence reflects student awareness regarding the high infectious incurred risk. However, the underreporting or the absence of reporting in our population can be linked to the underestimation of OBEA risks and the restrictive-related clauses in the administrative system. The unavailability of an occupational medicine specialist at the same dental teaching hospital (the victim is referred to another hospital: Ibn Sina hospital in Rabat) do not encourage exposed students to comply with the occupational exposure protocol. The serological follow-up and the use of antiretroviral treatment, even if given for free by the referral department in such cases (Department of Medicine A-Ibn Sina Hospital), do not seem to emphasize the victim sufficiently. Furthermore, most individuals (76.8%) do not know the principle of antiretroviral chemoprophylaxis.
The fear of stigmatization by colleagues and the impact risk on the couple life are serious. The Moroccan society still has a negative perception to the known seropositive patients by some viral infections qualified as "dangerous." This could explain the major concern of our students (95.2%) to contract HIV, following an OBEA.
In the current study, more than 65% of the surveyed students have a good knowledge about the main infections transmitted by through an OBEA (HIV, hepatitis B, and C viruses). This was in accordance with a study conducted by Kasat et al., [38] Souza et al., [39] and Khandelwal et al. [40] where the majority of the students had a good knowledge in this issue. Nevertheless, most students in our survey had incomplete knowledge about management of the OBEA. This was similar to two Chinese dental schools. [15] The students' awareness level highlighted in our survey should lead to a deep reflection to design appropriate strategy against OBEA among our students. This plan should underpin the concept of a secure gesture that protects both health-care workers and patients. The reporting procedures are to be more simplified to improve the students' security. It would be interesting to ensure the availability of an occupational medicine specialist within the dental teaching hospital to emphasize students to comply with the related administrative procedures while respecting and protecting anonymity. The adoption of a regular awareness program on this subject could keep students consciousness vigilant. The posters that explain emergency measures for OBEA would be multiplied in all clinical departments.
The administered questionnaire in this cross-sectional study could improve students' awareness of the infectious risk of OBEA and the value of the hepatitis B vaccine. Similarly, the questions related to reporting OBEA=Occupational blood exposure accident and chemoprophylaxis aspects could pay participants' attention to such preventive measures.
The participation rate in this survey is likely good (70.9%) but may be indicative of students' concern about occupational risks of dental clinical practice. These future graduate students can avoid OBEA if they reinforce the standard precautions against all patients, maintain vigilance regarding the contamination sources, replace some high-risk habits (e.g., recapping needle) by more secure practices since the preclinical practice, [41] and engage in a regular continuing education program throughout their careers. More research are needed to identify and synthesize the global reasons leading to the OBEA, to enhance the safety conditions in dental practice, to improve students' awareness regarding infection control, and to modulate educational methods related to the current concepts of prevention. Preclinical skills have to be reinforced to upgrade the accurate gestural. The current educational technology, such as the virtual reality, could help the dental student to improve his/her dexterity to perform appropriate tasks in a safe environment. [42, 43] Surgical procedures could even be learned with secure tools and give more confidence to the student in the high-risk situations. [44, 45] Using such technologies for infection control education may have a large perspective since the primary feedback seems to be satisfactory. [46] The exhaustive analysis of the causes of the OBEA and related student knowledge requires a systematic review, which is not yet available in the literature. In our knowledge, the only systematic review dealing with almost similar subject is Kapoor et al.'s review. [47] This one is much more focused on needlestick injuries (NSI) among dental students, related knowledge level, awareness level regarding management of NSI and postexposure prophylaxis.
The current study is evaluating OBEA among dental student at the end of the whole training program (only 5 th year students were involved, and the survey was done at the end of the academic year). This gives a global idea on occupational hazards to which the dental student was exposed to during the totality of dental curriculum, while many other studies [13, 15, 16, 23, 25] made in this issue have evaluated the individuals during the curriculum and not at its end and so provide an overview on instant knowledge and prevalence of injuries. This has an implication on the quality of judgment of dental program effectiveness. This is the reason why we have chosen to make the survey at the end of the academic year and only for the 5 th year students, so we can judge objectively the educational program and provide recommendations to improve the quality of dental education.
When interpreting the results of the current study, certain limitations have to be considered. First, the present survey does not focus on the vaccination students' status to hepatitis B in which the interest is no longer debatable. Since several years, the CCTD has launched annual free vaccination campaigns for dental students and health-care professionals. Nevertheless, it would be important to control the antibodies status for vaccinated students. Second, this research was carried out in a single establishment with relatively a low number of individuals evaluated, and so, it would be difficult to generalize the results. More longitudinal studies including participants from several institutions are needed to issue a standardized guidelines.
Conclusions
Dental students are future health-care workers and could have an effective impact on the public health. Their health and well-being have to be preserved, as well as upgrading their clinical skills. This could help students to make a significant contribution to oral health care in their countries. Their safety should be a daily concern and should be inculcated in their learning. Changing inappropriate habits is more difficult once they are integrated in the daily clinical practice. The teaching staff role is the cornerstone of all hospital strategies that aim to reduce occupational risks.
New clinical reflection should be based on the work safety. The cooperation of all participants in the public health system could improve local standards according to the latest evidence-based guidelines.
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